1. Introduction {#s0005}
===============

Alzheimer's disease (AD) is progressive brain disorder that increasing rapidly irrespective of age groups worldwide ([@b0040], [@b0050], [@b0075]). It is primarily characterized by reduced or loss of power of memory and thinking skills, eventually the ability to carry out the simplest tasks. AD is the most common cause of dementia among individuals with multiple clinical presentations ([@b0030]). It is evident that the prevalence of AD is relatively high in low-middle income countries ([@b0005]).

According to previous reports dementia was the fifth leading cause of death globally, accounting for 2·4 million deaths annually ([@b0045]). According to recently published systematic analysis for the Global Burden of AD in 2016 revealed that 43·8 million individuals have dementia, among those More women than men had dementia ([@b0045]). The number of AD cases expected to increase to 131.5 million by 2050 with the majority are from low and middle income countries ([@b0010]). The prevalence of dementia in Saudi Arabia is estimated at 6.4%. Age, low level of education, hypertension, and cardiovascular disease were risk factors for cognitive impairment ([@b0015]). However previous studies reported that most of the individuals and members families, view AD's symptoms as normal aging, and hence, do not seek for any urgent medical treatments ([@b0015]).

Managing the severity of AD is complex process as it leads to the change in psychiatric and behavioral disorders upon pharmacological treatment might overlap with the symptoms of cognitive decline. Therefore knowledge in managing disease is vital in all the community peoples. Healthcare professionals such as pharmacist are a member of the healthcare in managing patients with AD symptoms. Well trained to pharmacist are help full to identify adverse drug reactions (ADR), assisting the clinicians, to monitor safety of medications, to find out the possibility of ADRs that may appear to be AD symptoms ([@b0035]).

Previous studies evaluated the knowledge among healthcare students from different countries and reported that the knowledge about dementia was found to be average among health care students but better among final year students in comparison to first year(2.5% of first year and 68.0% of final year students ([@b0040], [@b0055]). There were number of published studies about estimation of knowledge of Alzheimer\'s disease among general public ([@b0020], [@b0025]). However, there were limited or lack of data about the evaluation of knowledge of healthcare students in Saudi Arabia. Therefore the present study aimed to evaluate the knowledge of Alzheimer disease among healthcare students from king Saud University, Riyadh, Saudi Arabia.

2. Methods and materials {#s0010}
========================

A cross-sectional study was conducted among a convenience sample of healthcare students from king Saud University Riyadh, Saudi Arabia to evaluate their knowledge about the AD. This study used a questionnaire, in English language, was modified from previously published study ([@b0035]).

To explore the students' knowledge about Alzheimer's disease, a new questionnaire was developed by a research team which composed of 3 members in total, who had earlier experience in development and validation of the questionnaire on the basis of the covered items of previously used and published questionnaires ([@b0035]).

The questionnaire consisted two sections with a total of 22 items. The first part covers demographic such as age, gender and college of studying and consist of multiple-choice. The second part deal with knowledge related questionnaire like goal of disease treatment, neurotransmitter responsible for AD, enzyme catalysis for AD, about diagnosis of AD, signs of AD, and a total of 19 items with multiple choice and true false questionnaire. Once the research tool was prepared, it was sent to independent reviewers. The reviewers were a senior professor in clinical pharmacy, and assistant professor of pharmacy and a researcher in pharmacy practice, who have considerable experience in preparing and designing research questionnaire, opinion and suggestion about the suitability of the questionnaire was collected from review team and made changes according to feedback provided by the review team.

In order to check the validity of the questionnaire pilot study was conducted at college of pharmacy king Saud University under supervision of the investigator for the purpose of evaluating the response of the subject, measuring the validity of the questionnaire, testing the study tools; and choosing the best way for data collection and management. According to the results of the pilot study all the required changes in the study tools were made. The result of the pilot study was not included in the main study. The Cronbach alpha for knowledge questionnaire was found to be 0.733

2.1. Data analysis {#s0015}
------------------

Descriptive statistics included frequency percentage, and the means were calculated for each question. Statistical analysis was performed using SPSS version 25. Man-Whitney test and Krushkal-wallis test were applied to explore the association between socio-demographics data and questions at a significant level of 0.05.

3. Results {#s0020}
==========

A total of 671 surveys were collected, among those 142 surveys were incompletely answered by the students, so we excluded those incomplete surveys form he study. A total of 529 students completely filled the survey with a response rate of 79%. More than half were male 291(55%), while 238(45%) were female, Almost two-thirds of them 337 (63.7%) were aged between 18 and 21 years, 141(26.7%) were 22--25 years old, majority of them were belong to pharmacy 223(42.2%), 218(41.2%) medical students, while only 88 (16.36%) were belongs to dental students. see [Table 1](#t0005){ref-type="table"}.Table 1details the demographics of the respondent (n = 529).Characteristic,N%SexMale29155.0Female23845.0  Age18--2133763.722--2514126.725--30427.9More than 30 years91.7  CollegePharmacy22342.2Medical21841.2Dental8816.6

4. Respondent's responses towards knowledge of Alzheimer disease {#s0025}
================================================================

All of the respondents 529(100%) revealed that they knew about Alzheimer disease, while 70.1% of the student agreed that they study about Alzheimer disease in their college life, only 16.6% were not studied and 13.2% of them not remember. Most of the respondents 373 (70%) answered correctly and said that Alzheimer disease is related to mental disorders, although majority of 73.5% knew that Alzheimer disease is a Neurodegenerative disease, 48.6% of them thought that Alzheimer genetic disorder, while 19.1% think it is a Autoimmune disease. The majority of them think that the goal of treating Alzheimer disease is to slowdown the progression of the disease (see [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}).Table 2shows Knowledge of pharmacology of Alzheimer disease.**Variables**N%**Have you studied about Alzheimer disease (AD) in your college?**Yes37170.1No8816.6I don't remember7013.2  **From your knowledge what do you think the cause of Alzheimer disease?**Genetic cause25748.6Hypothyroidism5811.0Autoimmune disease10119.1Not sure11321.4  **The pathophysiology of Alzheimer disease is shown to be one of the following?**A misfolding of Alpha-synuclein protein8315.7A misfolding of Beta-amyloid protein26.349.7Accumulation of desmin in cardiac cells407.6Not sure14327.0  **The neurodegeneration of the neurons is mainly occurring in which of the following**?Dopaminergic neurons18134.2Cholinergic neuron13826.1Serotonergic neuron5510.4Not sure15529.3  **By which of the following enzymes that catalyze protein cleavage is thought to be the bad cleavage enzyme?**Alpha-secretase9718.3Beta- secretase20739.1Not sure22542.5  **Enhancing the phosphorylation of tau protein is thought to be one of the treatments mechanisms**True----False----Not sure24746.7  **If the misfolding and the accumulation of β-Amyloid protein become uncontrollable; the neuron cell will undergo**Necrosis15629.5Apoptosis21440.5Not sure15930.1  **Alzheimer disease can be defined by one of the following statements**A loss of cognitive ability (mental process) such as memory, attention, solving problems, understanding language and making decisions.33663.5A condition in which the heart beat is irregular336.2A chronic autoimmune neuromuscular disease that causes weakness in the skeletal muscles, which are responsible for breathing and moving parts of the body, including the arms and legs183.4A chronic progressive neurological disease chiefly of later life that is linked to decreased dopamine production in the substantia nigra and is marked especially by tremor of resting muscles, rigidity, slowness of movement, impaired balance, and a shuffling gait5310.0Not sure8916.8  **Increasing the level of one of the neurotransmitter will improve the symptoms of Alzheimer patients?**Dopamine14026.5Acetylcholine18334.6Serotonin478.9Glutamate264.9Not sure13325.1  **Which of the following drugs is known to be effective in improving the Alzheimer patient's symptoms "by its effect on increasing the levels of Acetylcholine"?**Rotigitine7814.7Donepezil12122.9Muscimol489.1Bicuculline336.2Not sure24947.1  **One or all of the following drugs is thought to increase the level Acetylcholine?**Rivastigmine7313.8Galantamine519.6All of the above14226.8None of the above366.8Not sure22742.9Table 3shows the total score of AD and faculty type and age group.DemographicsMean score (SD)Median scorep-valueMedical8.12 ± 2.869.00.005[\*](#tblfn2){ref-type="table-fn"}Pharmacy7.71 ± 2.588.0Dental6.54 ± 2.847.0Medical8.12 ± 2.869.00.081[\*\*](#tblfn1){ref-type="table-fn"}Pharmacy7.71 ± 2.588.0Medical8.12 ± 2.869.0Dental6.54 ± 2.847.00.001[\*\*](#tblfn1){ref-type="table-fn"}Pharmacy7.71 ± 2.588.0Dental6.54 ± 2.847.00.003[\*\*](#tblfn1){ref-type="table-fn"}  Age group18--217.64 ± 2.918.022--258.27 ± 2.519.00.005[\*](#tblfn2){ref-type="table-fn"}25--306.66 ± 2.948.0[^1][^2]

With regards to its correct definition most 63.5% of the responded defined it correctly, when ask about diagnosing Alzheimer 69% of them correctly answered that diagnosis will be done through Mental- status test, about 68% of the respondents correctly identified the Signs of Alzheimer\'s as a Confusion with time or place. 26.8% of the respondents correctly drugs used in the treatment of Alzheimer. About 22.9% of the respondents answered correctly for identification of drug, which is effective in improving the Alzheimer patient's symptoms "by its effect on increasing the levels of Acetylcholine (see [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}).Fig. 1Shows Alzheimer's symptoms.Fig. 2Shows Alzheimer disease.

5. Discussion {#s0030}
=============

This is the first survey type of study which measures the knowledge of the Saudi healthcare students towards Alzheimer's disease in a Saudi university, Riyadh Saudi Arabia. To the best of our knowledge, the knowledge of Alzheimer's disease in Saudi Arabia has not been assessed previously. From the study results it is found that healthcare students have moderate level of knowledge towards Alzheimer disease. However large number of studies from different countries including United States of America (USA) revealed that Knowledge deficiencies were common in healthcare students ([@b0040], [@b0055], [@b0060]).

However similar study conducted in Asian countries reported, average knowledge about Alzheimer disease among healthcare students reported that final year students had a better knowledge in comparison to others ([@b0040], [@b0055]). The present study reported that variations in the knowledge score among involved health specialties in our study medical students had a good knowledge comparing to other streams, similarly pharmacy students found to have good knowledge compared to dental students. This might be possible that medical and pharmacy students covering wide range of topics related to Alzheimer's and its pharmacology in academic curriculum.

Knowledge score was different according to speciality and seniority during their graduation as reported by Brian J. Nagle et al in 2013 who carried out study to measure medical students' knowledge of Alzheimer disease. The author reported that only 2.5% of junior and 68.0% of senior students correctly scored on the knowledge scale ([@b0040]). Previous studies also reported that Knowledge deficiencies were common in final year medical students ([@b0040], [@b0015], [@b0055]). This might be due to they were admitted or joined newly in the graduation courses for this they might be have lesser knowledge as comparing to other levels students. However in our study medicals students tend to have greater levels of knowledge. This finding is not uncommon as medical students were go through additional lectures and lengthy courses comparing to other stream. This might be same cause between the dental and pharmacy courses. Our study results highlighted the importance and need of continuing education among health Care students in the aspects of major chronic diseases such as Alzheimer is needed. Furtherer more training of health care students in the management of Alzheimer is essential, to overcome the burden of disease in health care system.

Dementia education has been proven of improving dementia knowledge particularly for health care providers ([@b0070], [@b0065]). An intervention study was published used numerous dementia education programs and resources to investigate their effectiveness on increase knowledge of dementia. These education programs involved an information video and a pamphlet for a one-hour lecture focus on the knowledge of dementia measure, physiology of dementia, common behaviors report in dementia and management of behaviors. The results of this study showed that improved knowledge of dementia after education programs ([@b0065]). Although this study was assessed the knowledge of health students of a single University. In KSA there were number of university under different regions in country which have their own curriculum. A national level study with large sample among of various universities students would give a better picture of the scenario.

6. Conclusion {#s0035}
=============

Saudi healthcare students have variation in knowledge about AD. The knowledge score was lower in dentals students comparing to medical and pharmacy. To increase the levels of knowledge, it is necessary to provide adequate additional lectures and other educational Programme are needed in healthcare colleges in Saudi Arabia. Also A better understanding of risk factors of AD which may self-harm to the patients or individuals is needed. We suggest further studies with large sample sizes to identify the effectiveness of AD education programs healthcare schools are warranted.
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[^1]: Repeated man Whitney test.

[^2]: Krushkal-wallis test.
